INTRODUCTION
A broad literature has investigated the governance role of financial analysts, but presents somewhat mixed evidence. For example, consistent with the premise that financial analysts facilitate intra-industry information transfer, Piotroski and Roulstone (2004) find that analyst forecasting activity is positively associated with stock return synchronicity, suggesting that stock prices incorporate less firm-specific information (which leads to lower stock price informativeness). However, Ayers and Freeman (2003) show that prices of firms with higher analyst following incorporate future earnings more rapidly than firms with lower analyst coverage, implying a positive relation between analyst coverage and stock price informativeness. In this study, we examine the association between analyst coverage and stock price informativeness by considering the regional heterogeneity of legal institutions in China.
Financial analysts are important financial intermediaries between firms and the market, as they routinely collect and process firm-specific information from corporate insiders and subsequently disseminate the information to current and prospective investors (Chung and Jo, 1996) . We suggest that analyst coverage can enhance firm-level stock price informativeness through multiple channels. First, previous studies (e.g., Chan and Hameed, 2006; Piotroski and Roulston, 2004) suggest that analysts increase the availability of industry-level information because they have the expertise to interpret and disseminate information across firms operating in a specific industry. Furthermore, the reports and buy/sell recommendations issued by analysts convey useful firm-specific information, and reduce the cost of information acquisition (Easley et al., 1998) . As a result, informed investors may take the informational advantage by trading in a timely manner, leading to more firm-specific information being capitalized into stock price. Second, analyst scrutiny is likely to monitor managerial behaviour and make it increasingly difficult for managers to expropriate investors by withholding information (Lang et al., 2004) . Previous literature contends that analysts play a key role in detecting managers' opportunistic behaviour and promoting the quality of financial reporting, because analysts are well trained to go through financial statements and track firms on a regular basis (Yu, 2008; Cheng et al., 2016) . Analysts in turn improve the quality of corporate disclosure and decrease the cost of obtaining private information. Taken together, we expect to find support for a positive association between analyst coverage and stock price informativeness in China.
Extant studies have indicated that regional environment is an important determinant of firms' activities (Wang and Lin, 2013) . As the largest emerging economy in the world, China's development has been unbalanced across its different regions on various aspects (Demurger, 2001; Fan and Wang, 2010; Tsui, 1996) . Wojcik (2006) shows that the rate of change in convergence of corporate governance is uneven from country to country. The World Justice Project ranks China 80 th in the world by Rule of Law Index. Transparency
International ranks China 79 th in the world by Corruption index. More importantly, there is a disparity in the legal institutions across regions in term of protection of property rights, law enforcement, and development of financial and product markets (Hasan et al., 2009; Lin et al., 2010; An et al., 2016) . In more developed regions where investor protection and protection of property rights are relatively strong, managers face greater pressure to protect the interests of investors by constraining self-serving behaviour and enhancing corporate transparency.
Meanwhile, local governments are less likely to expropriate firms. Managers therefore have a greater incentive to voluntarily provide firm-specific information to the market. Stock informativeness in these regions are expected to be higher and investors less rely on the governance role of financial analysts. China provides a unique opportunity to explore the interplay between analyst coverage, imbalanced institutional development and stock price informativeness.
In this study, our measure of stock price informativeness is price non-synchronicity, which is proposed by Roll (1988) and widely used in the literature (Morck et al., 2000; Piotroski and Roulstone, 2004) . We use the number of analysts following a firm as the measure of analyst coverage. Based on the analysis of Chinese listed firms over the period between 2003 and 2013, we find that stock price informativeness is positively associated with analyst coverage and the regional legal institutions. Furthermore, the effect of analyst coverage on stock price informativeness is less pronounced in regions with developed institutions. Our results are robust to the inclusion of firm-specific characteristics and governance variables identified in previous literature as affecting price informativeness.
This study makes contribution to the literature on corporate governance and legal institutions. First, it adds to the literature on the external governance mechanism by shedding light on the ongoing debate on the governance role of financial analysts. We provide original evidence on the association between analyst coverage and stock price informativeness based firms from China. Second, it contributes to the studies of economic geography by providing evidence that regional legal institutions influence corporate information environment and the governance role of financial analysts. The results increase the understanding of economic consequence of uneven regional development within a country, and highlight the importance of reducing the development gap of legal institutions. Finally, our research is of interest to regulators and policymakers to improve the information environment of the Chinese capital markets.
The remainder of this paper proceeds as follows. Section 2 reviews related literature and develops the hypotheses. Section 3 describes our sample and methodology. Section 4 presents the empirical findings and Section 5 concludes.
Related literature and hypothesis development Financial analysts and the information environment
The financial analyst industry has experienced remarkable growth in parallel with the rapid development of the Chinese stock market. By the end of 2013, there were 115 security companies in China; 84 consultancy firms have been approved by CSRC (China Securities Regulatory Commission) to provide investment consultancy services, with more than 2,500 qualified financial analysts being employed by both security firms and consultancy firms.
Empirical studies show that analyst promotes stock market efficiency in China.
There are two streams of related literature on the role of financial analysts in promoting information environment. First, a large body of literature has examined the role of financial analysts as information intermediaries between firms and external investors. Because analysts collect information from both public and private sources, evaluate the current performance of a firm, make forecasts about its future prospects, and issue buy, hold or sell recommendations to investors, analyst coverage is likely to improve the transparency and decrease the information asymmetry of a firm under scrutiny (Chung and Jo, 1996; Lang et al., 2004) .
Empirical evidence largely supports this prediction. Roulstone (2003) shows that increased analyst following leads to increased liquidity because analysts are able to reduce information asymmetry between a firm's investors and managers.
Another stream of literature analyses the determinants of stock price informativeness at both country and firm levels. From a theoretical perspective, the lack of transparency, contagion and investors' sentiment are associated with less private information being impounded into stock price, which is reflected in low stock price informativeness (Jin and Myers, 2006) . Empirically, Morck et al. (2000) show that country-level stock price informativeness is higher in countries with well-developed financial systems and better investor protection. Consistent with the view that stock price becomes more informative when it contains more private information about the firm, Durnev et al. (2003) Yu (2011) shows that stock price Informativeness, measured by firm-specific return variation and future earnings response coefficient, increases with the quality of firm-level corporate governance. Furthermore, the results are more pronounced in countries with strong investor protection, which suggests that country-level and firm-level governance act as complements rather than supplements in influencing stock price informativeness. However, prior research also documents a negative association between analyst coverage and stock price informativeness. For example, Crawford et al. (2012) find that initiation of analyst coverage facilitates the flow of industry-and market-wide information, which results in stock return being more synchronous with market return (price being less informative). Overall, the evidence on the association between analyst coverage and stock price informativeness is mixed and inconclusive.
Hypothesis development
Financial analysts play both a monitoring role, when they demand and collect information from corporate insiders (i.e., managers), and an information role, when they analyse and disseminate information to external investors. Regarding the monitoring role, recent evidence suggests that financial analysts play a key role in constraining the earnings management practice of firms which they follow, because analysts have the necessary expertise and knowledge to go through financial reports and track firms on a regular basis (Yu, 2008) . Consistent with the view that analysts act as an important information intermediary between the firm and market, Sun (2011) shows that income smoothing enhances earnings informativeness more significantly for firms with high analyst coverage.
Prior research shows that analysts also help to reduce information asymmetry in the public debt market, because analyst coverage is positively associated with firms' credit rating (Chen and Subramanyam, 2008) . Overall, greater analyst coverage results in a rich information environment for the firm, which likely contributes to higher stock price informativeness. We hereby propose the first hypothesis as follows:
H1: There is a positive association between the analyst coverage and stock price informativeness of Chinese listed firms.
However, as documented in Piotroski and Roulstone (2004) , in the US, analyst coverage leads to great stock price co-movement (less stock price informativeness), because analysts gather information at both firm and industry levels and disseminate common information across all firms in an industry. To the extent that analyst coverage in China also contributes to intra-industry information transfer, we would find a negative association between analyst coverage and stock price informativeness. This would work against us finding evidence supporting H1.
Previous research suggests that institutional development is an important determinant of stock price informativeness. For example, Morck et al. (2000) document that China has one of the lowest levels of stock price informativeness in their sample of countries, and they attribute this to the weak investor protection in China. China is characterised by unequal economic and institutional development across regions within the country. The economic and market development of the coastal provinces is more advanced than that of the western and inland provinces (Demurger, 2001; Fan and Wang, 2004; First et al., 2006; Tsui, 1996) . In particular, the legal enforcement varies considerably across regions. Leyshon (2008) Because legal enforcement and protection of property rights are relatively strong in regions with more advanced institutions, firm managers in these regions are under greater market pressure to voluntarily disclose firm-specific information. In addition, firms are less likely to face expropriation, and managers do not need to withhold information. As a result, investors rely less on analysts' governance role. Analyst coverage is less critical in promoting information environment when the regional institutions are strong. We hereby propose the third hypothesis.
H3: The association between analyst coverage and stock price informativeness is more (less) pronounced in regions with less (more) developed institutions.

RESEARCH DESIGN Data and sample
The data used in our study are mainly from CSMAR ( 
Measure of stock price informativeness
Our measure of stock price informativeness is price non-synchronicity, which was first proposed by Roll (1988) and further developed by Morck et al. (2000) . In equation 1 (2) we consider the systematic stock return of the Chinese stock market (both Chinese and US markets). For each firm i in week t, we regress firm-level return in excess of the 7-day interbank offered rate in China (proxy of risk-free rate) on the Chinese and US market return.
We require a minimum of 45 weekly observations within a 12-month period to perform the analysis.
where is the weekly excess return in the Chinese market, computed as the return of the Shanghai Composite Index minus the 7-day interbank rate in China; is the weekly excess return of the US stock market, calculated as the value-weighted return on all NYSE, AMEX and NASDAQ stocks minus the one-month Treasury bill rate, the proxy of risk-free rate in the US. Each firm-specific time-series regression produces a goodness-of-fit measure ( 2 ,t i R ).
Using either equation (1) or (2), we can decompose total stock return variations into 1) the variation induced by the market-wide factor, and 2) the variation induced by firm-specific factors.
The stock price informativeness measure is defined as the ratio of firm-specific return variation to market-wide variation. Following Fernandes and Ferreria (2008) , we compute the informativeness measure with the following logarithmic transformation:
Ψi,t thus measures firm-specific stock return variation relative to market-wide variation, and a higher value reflects that stock price contains more firm-specific information.
We denote the stock price informativeness measures derived from Eq. 1 (2) as Ψ1 (Ψ2). We use Ψ1 (Ψ2) in the main analysis (robustness check).
Regression models
Following prior research (Crawford et al., 2012; Piotroski and Roulstone, 2004; Roulstone, 2003) , we employ the number of analysts, brokers and reports that follow a firm as the measure of analyst coverage. To mitigate the concern of reverse causality, we take the lead-lag approach by regressing the informativeness measure for firm i in year t+1 on analyst coverage measures in year t-1. Our analysis includes three sets of control variables that are identified by previous studies as having an impact on the level of stock price informativeness.
The one-year lagged control variables include firm-specific characteristics, prior performance, ownership, auditing quality and board characteristics. These variables are defined in Table 1 .
We also include industry-and firm-fixed effects to control for time-invariant characteristics in the empirical analyses.
The dependent variable is stock informativeness measures Ψ1 or Ψ2. The key explanatory variable is Coverage, which is the number of financial analysts, brokers or reports following firm I in year t-1. H1 predicts that analyst coverage is positively associated with stock price informativeness as reflected by a positive and significant a 1 .
To test H2 and H3 we incorporate regional institution, analyst coverage and their interaction in a regression model as follows.
The legal institutions proxies are developed by the National Economic Research Institute in China (NERI). We focus on the sub-indices that measure 1) development of market intermediaries (i.e. accounting firms and law firms); and 2) levies and charges on firms (Berkowitz et al., 2015) . If developed legal institution is associated with higher stock price informativeness as predicted by H2, 2  should be significantly positive. H3 predicts a significantly negative b 3 in that analyst coverage matters less when regional legal institutions are strong.
<< Insert Table 1 about here >> percentile) . On average, our sample firm is followed by 4.632 analysts. The standard deviation of the analyst coverage measure is larger than its mean which reflects high dispersion in the analyst coverage among Chinese listed firms. This is consistent with the observation that the first quartile of analyst coverage is zero whereas the third quartile is five.
EMPIRICAL RESULTS
Descriptive statistics
For the average firm in our sample, the mean firm growth rate (PB ratio) is 3.204. It is worth noting that 5.6% of the sample firms experience two-year consecutive loss, while 5.8% of our sample firms are audited by a big 4 auditor. Regarding the ownership structure of the average firm in the sample, the shareholding of foreign investors is 1.3%, and mutual fund owns 3.8% of free-traded shares. 18.2% of the sampled firms have a CEO also being Chairman of the board of directors. Table 3 presents results supporting H1 that stock price informativeness is positively associated with analyst coverage. We provide the results of three models. In all models, we incorporate a complete set of control variables. The coefficient of Coverage is positive and significant at the 5% level across all models when the number of analysts, brokers and reports are employed as measures of analyst coverage respectively. These suggest that the stock price of a firm becomes more informative when the firm is followed by more analysts, brokers and reports. A plausible explanation is that different analysts have their own, non-overlapping information channels through which they acquire information, indicating that an increasing amount of firm-specific information is collected and disseminated to the market for firms followed by more analysts. Meanwhile, they exert pressure on CEOs to disclose information on a timely manner. The positive association between stock price informativeness and analyst coverage is robust to the controls of firm size, growth opportunity, special treatment effect, foreign ownership, mutual fund ownership, ownership concentration, big 4 auditors and board characteristics, as well as industry and time effects.
<< Insert Table 2 about here >>
Results on tests of H1
Regarding the control variables on firm-specific characteristics, the coefficients of firm size and growth are significantly negative at the 1% level. This is consistent with the findings reported by Gul et al. (2010) . The positive coefficient of fund ownership suggests that the level of stock price informativeness is higher for firms with larger fund ownership, and this is in line with the literature suggesting that better-quality corporate governance and reporting is promoted by the external monitoring of mutual funds (Ding et al., 2013) . In line with previous literature, the level of firm informativeness is positively related with corporate growth rate and ownership concentration. Of the corporate governance variables, the coefficient of board meeting is significantly negative, suggesting that stock price is less informative for firms with more board meetings than the sample median. Board independence has a positive impact on corporate transparency, consistent with previous studies of Chinese stock markets, where minority shareholder protection is weak. Finally, the level of informativeness is lower for NSOE firms, and the big 4 dummy has no significant effect in promoting the corporate information environment. Table 2 about here >> The coefficients of interaction between coverage and region in two Panels are significantly negative in general supporting H3. The results are stronger in Table B showing that firms less need to conceal value-relevant information when they do not face expropriate from the local government. Table 4 about here >>
<< Insert
Results on tests of H2 and H3
<< Insert
Robustness checks
We conduct several sensitivity tests to check the robustness of our results. Instead of using an informativeness measure derived from weekly excess return of the Chinese stock market (Ψ1), we employ an alternative informativeness measure that is derived from weekly excess returns of both the Chinese and US market indices (Ψ2), and we repeat the analysis.
The results, reported in Table 5 , remain consistent with our main findings. In order to control the influence of outliers, we apply the bootstrapped quantile regression technique for estimating the regressions after controlling for both region and firm fixed effects. The untabulated results are consistent with the main results, rendering further support to our hypotheses. informativeness and analyst coverage, suggesting that financial analysts refrain mangers from withholding firm-specific information. Next, we find that stock price informativeness is higher in regions with more developed market intermediaries and less government expropriation. Furthermore, the association between analyst coverage and informativeness is less pronounced in these regions. The results add to the literature of economic geography that, in addition to the corporate board and financial intermediaries, regional environment is an important determinant of firm policy and outcome (see Gordon and McCann, 2000; Clark and Wojcik, 2007; Bauer et al., 2008; Wang and Lin, 2013; and Cumming et al., 2014) .
There are some potential avenues for future research. It is promising to examine how the regional religion or alternative legal institutions influence such as xinfang influence the ethical climate of business and investor protection which in turn determine the corporate information environment (Cao, et al. 2016; An et al., 2016) . In addition, it is worthwhile to explore whether the regional political uncertainty influence corporate information environment (Cao et al., 2017) . 
Report
The number of analysts' reports issued for the firm.
Analyst
The number of financial analysts following the firm.
Broker
The brokerage house issuing analysts' reports for the firm.
NSOE
A dummy variable that equals 1 if the firm is a non-state-owned-enterprise, i.e. a privatelycontrolled firm, and 0 otherwise.
Intermediary
The development level of market intermediaries (i.e. law firms and accounting firms) in the province. The data is from Fan et al. (2010) .
Levies
The burden of the non-tax levies and charges to local firms. A higher value indicates a lower burden. The data is from Fan et al. (2010) .
Control Variables
Size
The natural logarithm of market capitalization.
Growth
Price-to-book ratio.
ST
A dummy variable equal to 1 if a listed firm experiences consecutive two-year or longer loss and is therefore labelled by the stock exchange as receiving "Special Treatment" to indicate delisting risks, and 0 otherwise.
Foreign
The number of foreign shares relative to the total number of shares.
Fund
The number of shares held by mutual fund relative to the total number of shares.
OwnCon
The Herfindahl index of the ten largest blockholders of the firm.
Big4
A dummy variable equal to 1 if the listed firm is audited by one of the big 4 audit firms (i.e. PwC, Deloitte, Ernst & Young or KPMG), and 0 otherwise. Duality A dummy variable equal to 1 if the CEO also holds the position of board chair, and 0 otherwise.
Dmeet
A dummy variable equal to 1 if the number of board meetings is above the median value of the yearly observations, and 0 otherwise. Dbsize A dummy variable equal to 1 if the number of board members is above the median value of the yearly observations, and 0 otherwise. Drind A dummy variable equal to 1 if the ratio of independent directors is above the median value of the yearly observations, and 0 otherwise. Dssize A dummy variable equal to 1 if the number of supervisory board members is above the median value of the yearly observations, and 0 otherwise. 
